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6. Inventorship Statement 

WARNING: If the named inventors are each not the inventors of ail the claims an explanation, including the 
ownership of the various claims at the time the last claimed invention was made, should be 
submitted. 

The inventorship for all the claims in this application are: 
S The same. 

or 

□ Not the same. An explanation, including the ownership of the various claims at 
the time the last claimed invention was made, 

□ is submitted. 

□ will be submitted. 

7. Language 

NOTE; An application including a signed oath or declaration may be filed in a language other than English. 
An Engiish translation of the non-English language application and the processing fee of $130.00 
required by 37 C.F.R. § 1.1 7(k) is required to be filed with the application, or within such time as may 
be set by the Office. 37 C.F.R. § 1.52(d). 

3 English 

□ Non-English 

□ The attached translation includes a statement that the translation is accu- 
rate. 37 C.F.R. § 1.52(d). 

8. Assignment 

E3 An assignment of the invention to Pann Fishing Tackle mnnEdctoxcwg Co. 



0 is attached. A separate B "COVER SHEET FOR ASSIGNMENT (DOCU- 
MENT) ACCOMPANYING NEW PATENT APPLICATION" or □ FORM PTO 
1595 is also attached. 

□ will follow. 

NOTE: "If an assignment is submitted with a new application, send two separate letters-one for the application 
and one for the assignment" Notice of May 4, 1990 (1114 O.G. 77-78). 

WARNING: A newly executed "CERTIFICATE UNDER 37 CF.R. § 3. 73(b)" must be filed when a continuation- 
in-part application is filed by an assignee. Notice of April 30, 1993, 1150 O.G. 62-64. 
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9. Certified Copy 

Certified copy(ies) of application® 



Country 


Appln. No. 


Filed 


Country 


Appln. No. 


Filed 


Country 


Appln. No. 


Filed 



from which priority is claimed 

□ is (are) attached. 

□ will follow. 

NOTE: The foreign application forming the basis for the claim for priority must be referred to in the oath or 
declaration. 37 C.F.R. § 1.55(a) and 1.63. 

NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent 
U.S. application or International Application from which this application claims benefit under 35 U.S.C. 
§ 120 is itself entitled to priority from a prior foreign application, then complete item 18 on the ADDED 
PAGES FOR NEW APPLICATION TRANSMfTTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION® 
CLAIMED. 

10. Fee Calculation (37 C.F.R. § 1.16) 
As 3 Regular application 



CLAIMS AS FILED 

Number filed Number Extra Rate Basic Fee 

37 C.F.R. 1.16(a) 

$69o,qo 

Total 

Claims (37 C.F.R. 

§ 1.16(c)) 12 - 20 = 0 x $ 18.00 0 

Independent 
Claims (37 C.F.R. 

§ 1 -16(b)) 1 - 3 = 0 X $ 78.00 0 

Multiple dependent claim(s), 

if any (37 C.F.R. § 1.16(d)) 0 + $260.00 0 



□ Amendment cancelling extra claims is enclosed. 

□ Amendment deleting multiple-dependencies is enclosed. 

□ Fee for extra claims is not being paid at this time. 

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amendment, 
prior to the expiration of the time period set for response by the Patent and Trademark Office in any 
notice of fee deficiency. 37 C.F.R. § 1.16(d). 

Filing Fee Calculation SJHLQQ 

B. □ Design application 

($310.00—37 C.F.R. § 1.16(f)) 

Filing Fee Calculation $ 

C. □ Plant application 

($480.00—37 C.F.R. § 1.16(g)) 

Filing fee calculation $ 
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11- Small Entity Statements) 

H Statement® that this is a filing by a small entity under 37 C.F.R. § 1 .9 and 1 27 
is (are) attached. 

WARNING: "Status as a small entity must be specifically established in each application or patent in which 
the status is available and desired. Status as a small entity in one application or patent does not 
affect any other application or patent, including applications or patents which are directly or 
indirectly dependent upon the application or patent in which the status has been established. The 
refiling of an application under § 1.53 as a continuation, division, or continuation-in-part (including 
a continued prosecution application under § 1.53(d)), or the filing of a reissue application requires 
a new determination as to continued entitlement to small entity status for the continuing or reissue 
application. A nonprovisional application claiming benefit under 35 U.S.C § 119(e), 120, 121, or 
365(c) of a prior application, or a reissue application may rely on a statement filed in the prior 
application or in the patent if the nonprovisional application or the reissue application includes a 
reference to the statement in the prior application or in the patent or includes a copy of the 
statement in the prior application or in the patent and status as a small entity is still proper and 
desired. The payment of the small entity basic statutory filing fee will be treated as such a reference 
for purposes of this section." 37 C.F.R. § 1.28(a)(2). 

WARNING: "Small entity status must not be established when the person or persons signing the. . . statement 
can unequivocally make the required self-certification" M.P.E.P., § 509.03, 6th ed. t rev. 2, July 
1996 (emphasis added). 

(complete the following, if applicable) 

□ Status as a small entity was claimed in prior application 

/ , filed on , from which benefit 

is being claimed for this application under: 

35 U.S.C. § □ 119(e), 

□ 120, 

□ 121, 

□ 365(c), 

and which status as a small entity is still proper and desired. 

□ A copy of the statement in the prior application is included. 

Filing Fee Calculation (50% of A, B or C above) 

$345.00 

NOTE: Any excess of the full fee paid will be refunded if small enMy status is established and a refund request 
are fifed within 2 months of the date of timely payment of a full fee. The two-month period is not 
extendable under § 1.136. 37 C.F.R. § 1.28(a). 

12. Request for International-Type Search (37 C.F.R. § 1.104(d)) 

(complete, if applicable) 

□ Please prepare an international-type search report for this application at the time 
when national examination on the merits takes place. 



(New Application Transmittal [4-1]— -page 7 of 11) 



13. Fee Payment Being Made at This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time. 

(This and the surcharge required by 37 C.F.R § 1.16(e) can be paid 
subsequently.) 

S Enclosed 

H Filing fee $ 345. 0 0 

E Recording assignment 

($40.00; 37 C.F.R. § 1.21(h)) 

(See attached "COVER SHEET FOR 

ASSIGNMENT ACCOMPANYING NEW 

APPLICATION".) $ 40.00 

□ Petition fee for filing by other than all the 
inventors or person on behalf of the inventor 
where inventor refused to sign or cannot be 
reached 

($130.00; 37 C.F.R. §§ 1.47 and 1.17(D) $ 

□ For processing an application with a 
specification in 

a non-English language 

($130.00; 37 C.F.R. §§ 1.52(d) and 1.1 7{k)) $ 

□ Processing and retention fee 

($130.00; 37 C.F.R. §§ 1.53(d) and 1.210) $ 

□ Fee for international-type search report 

($40.00; 37 C.F.R. § 1.21(e)) $ 



NOTE: 37 C.F.R. § 1.210 establishes a fee for processing and retaining any application that is abandoned for 
Ming to complete the application pursuant to 37 C.F.R. § 1.530 and this, as well as the changes to 
37 C.F.R. §§ 1.53 and 1.78(a)(1) t indicate that in order to obtain the benefit of a prior U.S. application, 
either the basic Wing fee must be paid, or the processing and retention fee of § 1.210 must be paid, 
within 1 year from notification under § 53(f). 

Total fees enclosed $ *3 £L£T- 

14. Method of Payment of Fees 

H Check in the amount of $ 385.00 



□ Charge Account No. in the amount of 

$ 

A duplicate of this transmittal is attached. 

NOTE: Fees should be itemized in such a manner that it is clear for which purpose the fees are paid. 37 C.F.R. 
§ 1.22(b). 
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15. Authorization to Charge Additional Fees 

WARNING: If no fees are to be paid on filing, the following items should not be completed. 

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, 
if extra claim charges are authorized. 

53 The Commissioner is hereby authorized to charge the following additional fees 
by this paper and during the entire pendency of this application to Account No. 
02-3295 : 

□ 37 C.F.R. § 1.16(a), (f) or (g) (filing fees) 

□ 37 C.F.R. § 1.16(b), (c) and (d) (presentation of extra claims) 

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency (37 C.F.R § 1.16(d)), it might be best not 
to authorize the PTO to charge additional daim fees, except possibly when dealing with amendments 
after final action. 

□ 37 C.F.R. §1.1 6(e) (surcharge for filing the basic filing fee and/or declaration 
on a date later than the filing date of the application) 

□ 37 C.F.R. § 1.17(a)(1H5) (extension fees pursuant to § 1.136(a)). 

□ 37 C.F.R. § 1.17 (application processing fees) 

NOTE: . A written request may be submitted in an application that is an authorization to treat any concurrent 
or future reply, requiring a petition for an extension of time under this paragraph for its timely submission, 
as incorporating a petition for extension of time for the appropriate length of time. An authorization to 
charge all required fees, fees under § 1.17, or all required extension of time fees will be treated as a 
constructive petition for an extension of time in any concurrent or future reply requiring a petition for 
an extension of time under this paragraph for its timely submission. Submission of the fee set forth in 
§1.1 7(a) will also be treated as a constructive petition for an extension of time in any concurrent reply 
requiring a petition for an extension of time under this paragraph for its timely submission. * 37 C.F.R. 
§ 1.136(a)(3). 

□ 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been Wed before the mailing 
of a Notice of Allowance, tfre issue fee will be automatically charged to the deposit account at the time 
of mailing the notice of allowance. 37 C.F.R. § 1.311(b). 

NOTE: 37 C.F.R. § 1.28(b) requires "Notification of any change in status resulting in loss of entitlement to small 
entity status must be filed in the application . . . prior to paying, or at the time of paying, . . .the issue 
fee. . . * From the wording of 37 C.F.R. § 1.28(b), (a) notification of change of status must be made 
even if the fee is paid as ''other than a small entity" and (b) no notification is required if the change 
is to another small entity. 
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16. Instructions as to Overpayment 

NOTE: M . . . Amounts of twenty-five dollars or less will not be returned unless specifically requested within 
a reasonable time, nor will the payer be notified of such amounts; amounts over twenty- five dollars may 
be returned by check or, if requested, by credit to a deposit account'' 37 C.ER. § 1.26(a). 

3 Credit Account No. _0^Z5 

□ Refund 



Reg. No. 24,155 




TeL No. (561 ) 99^-5959 



(type or print name of attorney 



17294 Bami-ida Villag? Drive 

P.O. Address 



Customer No. 



Boca Ratal, EL 33487 



(New Application Transmittal [4-1]— page 10 of 11) 



DRAG APPARATUS FOR CONVENTIONAL AND SPINNING REELS 
BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to drag mechanisms for conventional and spinning reels and, more 
particularly, to a drag apparatus utilizing drag washers of different materials. 
Description of the Prior Art 

The prior art teaches fishing reels showing stacks of drag washers comprising metal washers 
having peripheral protrusions alternating with washers made of a friction material without peripheral 
protrusions. See, for example, U.S. Patent Nos. 4,488,689, 4,796,828, 3,682,41 1 , 5,603,465, and 
4,728,054, all of which pertain to spinning style fishing reels; and U.S. Patent No. 2,760,736 which 
pertains to a motor-driven spool and clutch mechanism for a fishing reel. 

In a conventional reel, the drag works as a clutch between the main gear and the gear stud. 
The drag setting will determine the torque needed to rotate the main gear relative to the gear stud. 
In prior art reels, the drag consists of alternating friction material washers and metal washers nested 
in a pocket in the main gear. A typical stack would consist of a friction material washer, a metal 
washer keyed to the gear stud, another friction material washer, a metal washer keyed to the main 
gear, a third friction material washer, and finally a second metal washer keyed to the gear stud. 
When the main gear rotates relative to the gear stud, three drag surfaces work to resist this rotation. 
The main gear turns relative to the first washer keyed to the gear stud. The first washer keyed to the 
gear stud turns relative to the first washer keyed to the main gear; and the first washer keyed to the 
main gear turns relative to the second washer keyed to the gear stud. These three pairs sandwich the 
three friction material washers; resulting in only three effective drag surfaces. 
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It is desirable to increase the performance of these drag mechanisms. These mechanisms all 
exhibit a slipping characteristic; that is, the prior art mechanisms stuck and then slipped when the 
drag was used. Only one side of each friction material washer was forced to move relative to its 
adjoining washer. 

Accordingly, it is an object of this invention to improve upon the drag produced by that 
mechanism and greatly improve the effectiveness of the drag apparatus. 

A further object of this invention is to provide a ready means of varying the drag by varying 
the arrangements of the drag washers to adjust for different kinds of fishing; where the same number 
of washers are used in the drag mechanism. ' 

These and other objects of the invention wiil become apparent from the following description 
with reference to the accompanying drawings, 

SUMMARY OF THE INVENTION 
In my improved drag stack, the friction material washers are made in a rigid form. 
Protrusions are added to the outside diameter of these drag washers. The protrusions or ears are 
keyed within slots around the perimeter of the main gear pocket in order to prevent rotation of the 
friction material washers relative to the main gear. A drag stack consisting of the same number of 
components as the prior art stack described above would be made up of a friction material washer^ 
a metal washer keyed to the gear stud, a second friction material washer, a second metal washer 
keyed to the gear stud, a third friction material washer, and a third metal washer keyed to the gear 
stud. In this improved configuration, when the main gear rotates relative to the gear stud, five drag 
surfaces work to resist this rotation. A first working surface of a first friction material drag washer 
turns relative to the adjoining surface of a first metal washer keyed to the gear stud. The other 



surface of the first keyed metal washer turns relative to an adjoining surface of second friction 
materia] drag washer The other surface of the second friction material drag washer turns relative 
to the adjacent surface of the second keyed metal washer. The other surface of the second keyed 
metal washer turns relative to the adjoining surface of the third friction material washer. Finally, an 
adjacent surface of the third metal keyed washer turns relative to an adjacent surface of the third 
friction material drag washer, resulting in five effective drag surfaces. All friction material washers 
that adjoin metal drag washers are forced to rotate relative to them. 

The same drag improvement can also be adapted to increase drag torque in fixed spools. 
Inside diameters of the metal washers are keyed to the spool stud Shaft, while the outside diameters 
of the friction material drag washers are keyed to the spool by peripheral radially extending ears.. 

This drag stack can be used with both conventional and spinning reels. The benefit of this 
drag is that on a typical reel utilizing three washers made from a friction material, there will be a 
60% or more increase in the drag's torque for a given normal force placed on the drag stack, than 
would have been obtained by a prior art stack. 

Another useful and innovative attribute of the improved drag system is the ability to arrange 
drag washers according to expected fishing conditions. 

Simply by rearranging the layers of washers, a user can obtain one working frictional surface 
for a light, sensitive drag of 2-4 pounds tension (level 1), while another arrangement will provide 
the working frictional surfaces for a medium drag of 4-8 pounds (level 3) tension of the fishing line. 
Yet another arrangement will allow the maximum of five working frictional surfaces for a heavy 
drag of 6-12 (level 5) pounds tension of the fishing line. See Figures 1, 2 and 3 and the plot 555 - 
Drag Test, Fig. 4. 
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Thus, the unique shape of the fiber washers allows the user to increase maximum drag 60% 
more than the standard prior art style drag washer stack, while still allowing the user to attenuate the 
drag for light fishing application. 

In accordance with my invention, both sides of the friction material are active. This is 
because the drag washers which are eared are made of a friction material. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 shows an exploded perspective view of a drag washer apparatus for use in a 
revolving spool reel; 

Figure 2 shows the apparatus of Figure 1 with a different" arrangement of washers; 
Figure 3 shows the apparatus of Figure 1 with a different arrangement of washers; 
Figure 4 is a chart of a drag test conducted with the washers shown in Figures 1, 2 and 3; 
Figure 5 is an exploded perspective view of a portion of a conventional revolving spool reel 
mechanism in accordance with my invention; 

Figure 6 is an exploded perspective view of a portion of a spinning or fixed reel mechanism 
in accordance with an alternate embodiment of my invention; 

Figure 7 is a plot of test data showing results using prior art drags as opposed to the variable 
drag of the present invention; 

Figures 8A, 8B and 8C are enlarged views of a friction drag washer showing preferred 
dimensions; and 

Figures 9A and 9B are enlarged views of a metal drag washer showing preferred dimensions. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The main use of the preferred embodiment of my invention is to provide a clutch between 
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a main gear and a gear stud in a revolving spool reel (a portion of which as shown in Figure 5). 
Those parts comprise a screw 121, a ball bearing 120, a gear stud 134, a bearing retainer 173, 
retaining screws 1 63, a ratchet spacer 1 98, a fiber washer 1 04, a main gear 1 05, a plurality of friction 
drag washers 1 8, and a plurality of metal drag washers 16.* 

The material of which the parts 18 are made is most preferably a composite material having 
a center laminated portion comprised of fiberglass with a binder resin such as epoxy and outer 
laminated graphite (carbon) portions forming the entire radial friction surfaces. The fiber 
composition is three layers of epoxy impregnated glass fibers, which are sandwiched between layers 
of woven graphite cloth. The laid-up drag material is compress6d and cured to produce the drag 
material. The final thickness is .050 inches, plus or minus .005 inches, and has a high co-efficient 
of friction; most preferably 0.14. This material must be of sufficient strength to prevent the ears 22 
from collapsing due to the forces exerted by the drag mechanism. The preferred dimensions of a 
drag friction washer are shown in Figures 8A, 8B and 8C. 

The metal washers (keyed to the gear stud) are made from 302 stainless steel. The preferred 
dimensions of the drag washer are shown in Figures 9 A and 9B. 

By arranging these washers in the staggered fashion shown, i.e., so that the keyed metal 
washers 16 have their metal surfaces in contact with the friction surfaces of the eared friction drag 
washers 18, the advantages of this invention may be obtained. 

This mechanism dramatically increases the drag in this type of device. See the test results 
plotted on Figure 7 which shows a slope of 19.2 pounds per turn using the drag mechanism of the 
present invention as opposed to the slope of 9.8 pounds per turn when using the prior art drag 
system. The diameters and numbers of washers used in both tests were identical. 

5 



Alternate arrangements of my invention are shown in Figures 1 , 2 and 3. 

In Figure 1 ? three eared friction drag washers are shown adjacent to one another and three 
metal washers are shown adjacent to one another, such that only one friction drag surface engages 
one metal surface. This arrangement provides for the minimal drag using this number of washers. 

In another alternate arrangement shown in Figure 2, by simply changing the position of one 
eared friction drag washer with respect to one metal washer, the arrangement becomes one in which 
two eared friction drag washers are adjacent to one another and two metal washers are adjacent to 
one another in the stack. In this way, the amount of friction employed by the drag mechanism can 
be increased, even though the stack still takes up the same amouht of space within the reel. 

In the final arrangement shown in Figure 3 identified as level 5, the stack is arranged in the 
manner shown in Figure 5 to provide for the maximum amount of friction drag for this type of use. 

These arrangements demonstrate the importance of my invention in that it gives the user the 
flexibility to adjust drag; albeit the user has to take the drag mechanism apart in order to rearrange 
the washers. 

Referring to Figure 6 ? it shows an exploded perspective view of a portion of a spinning reel 
showing a drag washer mechanism in accordance with an alternate embodiment of my invention. 
This comprises a spool stud shaft 10 having a fixed spool 14 including a gear 26 as part thereof. 
Mounted about this shaft 10, there are metal washers 16 keyed to it and eared friction drag washers 
1 8 keyed to the main gear. On the outside end of the shaft, there is a drag adjustment knob 20. The 
eared washers have peripheral ears 22 which engage ear slots 24 in the main gear 26. Spool shaft 
10 has diametrically opposed flat portions 28 which are keyed into the opposed flat portions 30 of 
the metal washers 16 so that the metal washers rotate therewith. The principle of arrangement and 



rearrangement of the washers is the same as that used in connection with the conventional revolving 
spool reel previously described. 




few 
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CLAIMS 

What is claimed is: 

1 . In a fishing reel having a main gear with key slots therein and a shaft and a drag 
mechanism using a stack of washers, an improved drag stack comprising a plurality of washers at 
least one of which being made of a friction imparting material having a high co-efficient of friction 
and ears extending from the periphery thereof for engagement with said key slots in said main gear; 
and at least one of which washers comprises a metallic washer in keyed engagement with said shaft 
passing through said gear, for engagement with said friction imparting material washer to provide 

drag. * 

2. The fishing reel of Claim 1 wherein at least two friction washers alternate with metal 

washers. 

3. The fishing reel of Claim 1 wherein at least three friction washers alternate with metal 
washers. 

4. The fishing reel of Claim 1 wherein the friction imparting material comprises a 
composite material having a center laminated portion comprised of fiberglass with a binder resin 
such as epoxy and outer laminated graphite portions forming the entire radial friction surfaces; said 
fiber composite material being three layers of epoxy impregnated glass fibers, which are sandwiched 
between layers of woven graphite cloth; compressed and cured to produce a drag material. 

5. The fishing reel of Claim 1 wherein the metal drag washers are stainless steel. 

6. The fishing reel of Claim 5 wherein the stainless steel washers have a diameter of 
approximately 1.120 inches, and a width of approximately 0.045 inches. 

7. The invention of Claim 5 wherein the stainless steel washers have a diameter of 
approximately 1.120 inches, and a width of approximately 0.055 inches. 



8. The fishing reel of Claim 4 wherein the friction imparting material washers have a 
radius of approximately 0.570 inches and a width of approximately 0.050 inches. 

9. The fishing reel of Claim 4 wherein the friction imparting material washers have ears 
at approximately 60 degree intervals. 

1 0. The fishing reel of Claim 1 wherein the friction material has a co-efficient of friction 
of approximately 0.14. 

1 1 . The fishing reel of Claim 1 wherein the fishing reel is a conventional rotating spool 

reel. 

12. The fishing reel of Claim 1 wherein the fishing reel is a spinning fixed reel. 



ABSTRACT 

A drag mechanism in a fishing reel consists of a plurality of washers. Some of the washers 
are metal while others are made of a high friction co-efficient material and are keyed to the main 
drive gear in the reel by means of a plurality of ears extending from the periphery thereof. This can 
be applied to conventional and spinning reels. By rearranging the position of the metal washers and 
high friction washers, the drag can be varied. 
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